This study is to find out the proper planting and utilization plans for climbing plants in urban community gardens. As a result, a majority of respondents claimed that it is acceptable to plant climbing plants in their plots of the community garden. In particular, those who have experiences with gardening activities responded that climbing plants could be allowed in the community gardens. There was a high tendency to use climbing plants in community gardens for aesthetic or ornamental use and for creating fences. Many respondents also claimed that the climbing plants should be planted outside or on the edge of the garden and that the plants should not cross over to other plots. Those who responded that the climbing plants should be planted outside or on the edge of the community garden wanted to use the plants for aesthetic or ornamental use. Those who wanted to use the plants for creating shades responded that the plants should be planted outside or on the edge of the garden. For proper planting of climbing plants in the community garden, it is necessary to consider the height of the vertical plant support depending to the gap between the plots in the community gardens, the shape and color of flowers, leaves, and stems for aesthetic use, and mixing of plants for the duration of the shade period. Accordingly, introduction of climbing plants can be considered to increase the diversity of plants in urban community gardens.
Introduction
With the rapid urbanization, there is a growing interest in urban agriculture as a hobby and leisure activity for urban residents. Compared to 2010, the area of urban gardens in 2018 increased by 12.5 times from 1,040,000 m 2 to 13,003,429 m 2 , and the number of participants in urban agriculture increased by 13.8 times from 153,000 to 2,121,685 (Ministry of Agriculture, Food and Rural Affairs, 2019).
Such an increasing interest in urban agriculture and urban garden led to more studies and attempts in various fields such as types of urban agriculture (D.G. , policies (Ji, 2011) , operation and management (Chae, 2015) , landscape and design of urban agricultural space (Oh, 2014; Kim, 2011) , functions and effects (Jung, 2018) . In partic-ular, gardening plants may vary depending on various factors such as the garden's location, season, purpose, and participants' knowledge about plants or preference, which is why they are a highly critical factor in seeking ways to develop gardens (Son, 2013) . In Korea, kitchen gardens are perceived as a space of production, whereas in the West it is perceived as a space that provides a healthy life and rest, performing aesthetic, spiritual, environmental and therapeutic roles using plants (Kim, 2007) . Recently there is also the term 'field garden' that refers to a multi-dimensional space with landscape function, not the primary space with the purpose of merely producing food (Chae, 2015; Hwang, 2018) . The space in which residents can participate and build a community based on productive activities is also referred to as a community garden where there are cultivation of crops, horticultural activities, education, play, leisure and rest, etc. (Park et al., 2011) . A community garden is an open space created by the resident community (Kim, 2011) and can be used as a space of interaction among local residents in addition to leisure and rest, and must be a practical space that also performs aesthetic functions such as improvement of landscape and environment (Jeong et al., 2017) . Accordingly, it must reflect the diversity of gardening plants in light of multiculturalism and multiple ethnicities (Agustina and Beilin, 2012) . The Ministry of Agriculture, Food and Rural Affairs (2019) announced in the second five-year plan for urban agriculture that the aim will be shifted from the previous production-oriented urban agriculture to urban agriculture focused on culture-applied convergence service emphasizing the multiple values of urban agriculture. Nonetheless, urban garden plants reported in Korea are in the order of lettuce, cabbage, radish, and chili pepper (Yu and Jang, 2002) , chili pepper, lettuce, tomato, crown daisy, sesame leaves, cucumber, eggplant, and young radish (Choi et al., 2014) , and lettuce, chili pepper, perilla, eggplant, and tomato (Son, 2013) , which implies that plants are selected fragmentarily to use the leaves, stems, fruits and roots for food. In particular, urban community gardens that are shared and used by multiple people have the rule not to plant planting climbing plants to prevent plants from crossing over to neighboring gardens. However, climbing plants can be used as food ingredients or craft materials, and they express beautiful shapes in flowers, leaves and fruits as well as a sense of season such as abundance or a refreshing, cheerful and warm mood. The expression of lines from climbing stems also represent the fetal movement of life that begins from nature (Kim, 2014) , which gives climbing plants value in terms of aesthetic and scenic use. However, climbing plants in urban agriculture are mostly planted on rooftops, outer walls of buildings or fences of houses to improve the urban environment (Shin, 2006; Xu et al., 2009; Yan and Zhou, 2008) , and the types planted are red flower honeysuckle , Boston ivy Lee, 2011; Lee and Kim, 2011) , songak, fortunes creeping, and trumpet creeper (Kim et al., 2012; Lee et al., 2003) , etc. Moreover, ivy, Japanese ivy, Asiatic jasmine, scindapsus, wax plant, etc. (Noh et al., 2010) are used for vertical greening to improve the indoor environment. In addition, climbing plants planted in urban gardens include pumpkin 33.1%, cucumber 24.7% (Pee, 2017) , pumpkin 11%, watermelon 4% (Kim, 2015) , sponge gourd 3.3%, and balsam apple 0.3% (Lee, 2016) . As examined above, introduction of climbing plants of urban agriculture is focused on indoor and outdoor artificial ground greening, and climbing plants in urban gardens are insufficient in terms of type and frequency.
Therefore, this study analyzes the perception on planting climbing plants in urban community gardens in terms of improving the diversity and multiple functions of urban community garden plants, seeks methods to adequately plant and utilize climbing plants in urban community gardens, and propose these methods to community garden participants and managers.
Research Methods

Subjects and methods
To publicly and randomly sample citizens interested in urban agriculture and agricultural technology, we selected the Busan Urban Agriculture Expo, Changwon Agricultural Technology Exhibition, and Hwaseong Urban Agriculture Expo as the target areas and conducted an on-site survey on 514 adults from April to November 2018. We used total 501 copies of the questionnaire as the final analysis data excluding the ones with insincere responses.
Survey tool
To determine the acceptability of implementing climbing plants in urban community gardens and the perception on To analyze the relationship between perception on planting climbing plants and respondent characteristics, we examined gender, age, existence of a garden in residential space, and community gardening experience as respondent characteristics.
The results were analyzed with frequency analysis using SPSS Win 23.0, and non-response to certain items and items with multiple responses were reflected on the frequency. Furthermore, a cross-tabulation analysis is conducted to determine the relationship between perception on planting climbing plants and respondent characteristics as well as respondent age and gardening experience.
Results and Discussion
Perception on the acceptability of planting climbing plants in urban community gardens
For the question asking whether climbing plants can be planted in urban community gardens, more than half (52.5%) of the respondents said it was acceptable, followed by not sure (24.2%) and unacceptable (23.4%; Table 1 ). However, this result is different from avoiding planting climbing plants such as pumpkins in urban gardens (Cho, 2016 ) because climbing plants cross over to the neighboring garden and cause conflicts and also cross over to the streets and cause inconvenience in mobility (H.J. . There was no significant relation between the opin-ions on the acceptability of planting climbing plants in urban community gardens and gender/existence of a garden in residential space, but there was a significant relation between age and gardening experience. The 20s responded that they are not sure, whereas all the others such as 30s, 40s, 50s, 60s, and 70s all said it is acceptable to plant climbing plants in gardens. In particular, the response that it is acceptable showed the highest ratio in the 50s (18.7%) and 60s (11%; Table 2 ). Moreover, the highest percentage (27.2%) of those currently gardening responded that it is acceptable to plant climbing plants, followed by those who have gardening experience before (17.1%). Meanwhile, those without gardening experience responded that they are not sure (13.3%; Table 2 ). This is in line with the relation between age and gardening experience in Table 3 , where most of the 20s responded that they do not have gardening experience at all, whereas many of the 30s, 40s, 50s, 60s and 70s responded that they have gardening experience. In other words, the 20s who have little gardening experience do not have clear opinions about the acceptability of planting climbing plants, whereas the 30s, 40s, 50s, 60s and 70s with much gardening experience perceive that it is allowable to plant climbing plants in urban community gardens.
The results above are similar to the study proving that 76.1% of urban garden participants claimed that it is not difficult or manageable to try growing new crops (Kim, 2015) . As shown in the results of this study, to resolve issues such as the demand for planting climbing plants by urban agriculture participants and the inconvenience due to climbing plants presented by garden management rules, it is necessary to establish relevant materials and provide education for participants to learn and practice management and utilization tips and cautions for planting climbing plants, helping them overcome the biggest difficulties they perceive, such as lack of gardening experience and skills (Kim, 2015) . At the same time, it is necessary to establish In 33.0 m 2 summer gardens, cucumbers were growing in 58.2%, pumpkins in 23.6%, and gourds in 5.5% (Son, 2013) . Table 6 ). There is not a huge gap among the three ranks, but the result was different from various studies that the purpose of gardening is to produce safe chemical-free vegetables and healthy foods (Kim, 2015; Son, 2013; Youn, 2018 ). Moreover, it was different from the report by Son (2013) and Kim (2015) that most climbing plants in urban community gardens such as pumpkins, cucumbers, watermelons and Korean melons were edible. However, gardens must be approached from the perspective of using public space in the city and improving the urban environment, thereby maximizing various social and environmental values as well as quality of life (Lee, 2018) . This is also consistent with the result that considering the aesthetic experience of urban agricultural landscape may be a foundation to display the positive functions of urban agriculture in creating a sustainable city (Shin, 2018) . The results of this study suggest that the purpose and function of urban community gardens are become more diverse. Therefore, when choosing climbing plants to plant in urban community gardens, it is necessary to consider the aesthetic impression of the plants as well as ease of management so that they can be used not only for edible or medicinal use but also for ornamental use or space division. According to Son There was no significant relation between plans to utilize planting climbing plants in urban community gardens and gender/age/existence of a garden in residential space/gardening experience (Table 7) .
Relationship among subareas of perception on planting climbing plants in urban community gardens
There was no significant relation between the accept- Furthermore, most of the respondents claimed that the plants must be planted outside or on the edge of the garden to use them for creating shades (Table 8) .
Urban community gardens, in which a limited land is divided consistently and shared by many people, had diverse areas of 1-50 m 2 , but most of them were 11-20 m 2 (Lee, 2016) , and many participants were expressing the need for a bigger area since their garden is too small (H.J. 
Conclusion
This study is to seek proper planting and utilization plans for climbing plants that are avoided in urban community gardens to promote diversity and multiple functions of plants planted in urban community gardens, and it was con- 
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Non-significant, ** p < .01, *** p < .001 by chi-square test. By using the aesthetic elements of planting design and plants for landscape, sharing the produced crops or using them for cultural activities such as farm parties, it would be possible to meet the needs for publicness, landscape, and comfort of urban community gardens. Furthermore, to induce constant participation of urban agriculture participants by arousing their interest and increasing their competency in plant cultivation, and meet various types, subjects and purposes of urban agriculture, it is necessary to seek diversity of plants to grow in the garden rather than to limit them, introduce different plants, and propose methods for adequate cultivation and use. However, this study has limitations in the survey items are few, fragmentary and tend to be general, thereby failing to closely analyze the relations among various factors. Therefore, it is necessary to conduct extended factorial research to explore and suggest adequate climbing plants to plant in urban community gardens based on the results of this study and follow-up research on plantation and field application.
